Nonspecific interactions between proteins and charged biomolecules in electrospray ionization mass spectrometry.
An investigation of the nonspecific association of small charged biomolecules and proteins in electrospray ionization mass spectrometry (ES-MS) is described. Aqueous solutions containing pairs of proteins and a small acidic or basic biomolecule that does not interact specifically with either of the proteins were analyzed by ES-MS and the distributions of the biomolecules bound nonspecifically to each pair of proteins compared. For the basic amino acid arginine and the peptide RGVFRR, nonequivalent distributions were measured in positive ion mode, but equivalent distributions were measured in negative ion mode. In the case of uridine 5'-diphosphate, nonequivalent distributions were measured in negative ion mode, but equivalent distributions observed in positive ion mode. The results of dissociation experiments performed on the gaseous ions of the nonspecific complexes suggest that the nonequivalent distributions result from differences in the extent to which the nonspecific complexes undergo in-source dissociation. To test this hypothesis, the distributions of nonspecifically bound basic molecules measured in the presence of imidazole, which protects complexes from in-source dissociation, were compared. In all cases, equivalent distributions were obtained. The results indicate that nonspecific binding of charged molecules to proteins during ES is a statistical process, independent of protein structure and size. However, the kinetic stabilities of the nonspecific interactions are sensitive to the nature of the protein ions. It is concluded that the reference protein method for correcting ES mass spectra for nonspecific ligand-protein binding can be applied to the analysis of ionic ligands, provided that in-source dissociation of the nonspecific interactions is minimized.